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GLARE	  	  	  	  	  
Glare	  is	  deﬁned	  as:	  ‘‘the	  sensa-on	  produced	  by	  luminance	  within	  the	  visual	  ﬁeld	  that	  
is	  suﬃciently	  greater	  than	  the	  luminance	  to	  which	  the	  eyes	  are	  adapted	  to	  cause	  
annoyance,	  discomfort	  or	  loss	  in	  visual	  performance	  and	  visibility’’	  
	  
"Ligh&ng	  Handbook	  of	  the	  Illumina&ng	  	  
Engineering	  Society	  of	  North	  America" 
	  (IESNA,	  2000)	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  -­‐15)	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GLARE	  INDICES	  
CIE	  Glare	  Index	  
	  
	  
Uniﬁed	  Glare	  RaCng	  	  
	  
	  
Visual	  Comfort	  Probability	  
	  
	  
Daylight	  Glare	  Index	  	  	  
	  
	  
Daylight	  Glare	  Probability	  
	  	  
𝐷𝐺𝐼 = 10   log10 0.48. 𝐿𝑠1.6𝛺𝑠0.8𝐿𝑏 +0.07𝜔𝑠0.5𝑃𝑖𝑛𝑖=1 	  
𝐶𝐺𝐼 = 8 log10 2 ,1 + 𝐸𝑑5001𝐸𝑑 + 𝐸𝑖 3𝐿𝑠2𝜔𝑠𝑃𝑖2𝑛𝑖=1 	  
!"# = 8 log!" 0.25!! !!!!!!!!!!!! !
!"# = 279− 110 !"#!" 0.5!! 20.4!! + 1.52!!!.! − 0.075!!!!"#!.!!!!!!
!!!.!"#$
!
!"# = 5.87×!! + 9.18×10!!×!"# 1+ !!,!! ×!!,!!!!.!"×!!,!!! + 0.16!
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Threshold:	   In	  the	  detec-on	  algorithm,	  the	  glare	  pixels	  are	  determined	  such	  that	  the	   luminance	  value	  of	  
this	   pixel	   is	   x-­‐-mes	   greater	   compare	   to	   the	   average	   luminance	   of	   a	   reference	   area.	   With	   diﬀerent	  
threshold	  x,	  the	  glare	  pixels	  are	  treated	  diﬀerently.	  
	  
Radius:	  Ager	  the	  glare	  pixel	  detec-on,	  the	  glare	  sources	  are	  merged	  into	  larger	  area,	  the	  search	  distance	  
between	  each	  glare	  pixel	  (search	  radius)	  deﬁnes	  the	  sizes	  of	  glare	  sources	  
	  	  
T	  =	  7	  
R=	  0.08	  
Reference	  area	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ωs:	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#Ls:16	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Subject #3 View: 0





Subject #54 View: SW
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Subject #32 View: SW
LC1,	  Ar-ﬁcial	  ligh-ng	   LC2,	  Overcast	  sky	   LC3,	  Clear	  sky,	  no	  direct	  sun	  inside	  
LC4,	  Clear	  sky,	  direct	  sun	  inside	   LC5,	  Clear	  sky,	  direct	  sun	  inside	   LC4,	  Clear	  sky,	  sun	  in	  FOV	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Normalized DGI under Lighting Condition 6
CGI	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Normalized CGI under Lighting Condition 5
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Normalized DGP under Lighting Condition 1
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clear	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Normalized DGP under Lighting Condition 2
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Normalized DGI under Lighting Condition 3
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Normalized DGP under Lighting Condition 4
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CONCLUSION	  
•  There	  is	  and	  eﬀect	  of	  threshold	  for	  most	  glare	  indices	  
•  This	  eﬀect	  is	  minimum	  for	  DGP	  
•  There	  is	  an	  eﬀect	  of	  search	  radius	  for	  most	  glare	  indices	  
•  This	  eﬀect	  is	  none	  for	  DGP	  and	  minimum	  for	  UGR	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Indices Prediction Performance under LC5





















Indices Prediction Performance under LC1
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Indices Prediction Performance under LC2





















Indices Prediction Performance under LC3





















Indices Prediction Performance under LC6 LC2	   LC3	  
LC4	   LC5	   LC6	  
CGI	  	  	  	  +	  
UGR	  	  <	  	  	  	  	  	  	  	  	  	  	  
VCP	  	  	  o	  
DGI	  
DGP	  	  *	  	  	  	  	  	  	  	  	  	  	  	  
	  
!"# = 1! !! −! "!"!!!! !
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CONCLUSION	  
•  The	  highest	  threshold	  and	  smaller	  search	  radius	  combina-on	  works	  best	  for	  
most	  glare	  indices	  
•  DGI	  is	  beier	  predicted	  for	  Threshold	  5	  and	  search	  radius	  0.2	  
•  DGP	  predic-ons	  are	  the	  most	  robust	  for	  all	  daylit	  condi-ons	  	  	  	  	  
	  
For	  ligh-ng	  condi-on	  1	  to	  5	  
•  Threshold	  and	  Search	  radius	  are	  sensi-ve	  parameters	  for	  glare	  evalua-ons	  
using	  Radiance	  based	  tools	  such	  as	  Evalglare	  
	  	  
•  By	  Comparing	  the	  predic-on	  parameters	  with	  user	  ra-ngs	  (true	  values),	  we	  
can	   have	   beier	   insight	   in	   how	   to	   use	   the	   tool	   to	   make	   more	   accurate	  
predic-on	  of	  a	  given	  scenario.	  
•  To	  make	   a	   conclusion	   on	   how	   to	   best	   use	   this	   parameters	   more	   ligh-ng	  
scenarios	  and	  façade	  systems	  should	  be	  analyzed	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